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Claims : 

1 . A semiconductor device formed by mounting on a 
mounting substrate, two or more tape carrier packages 
wherein a part of each lead pattern is modified so as 

15 to enable the stack-mounting of said tape carrier 
packages . 

2. A semiconductor device of claim 1, wherein the 
part of the lead pattern which has been modified is a 
lead for selecting signal of chips within the tape 

2 0 carrier package. 

Detailed Description of the Invention: 
[Field of Industrial Application] 

The present invention relates to a stack- 
mounting technology of tape carriers. 
2 5 [Prior Art] 
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As one of packaging techniques of semiconductor 
elements, there is a tape carrier method. This method 
is also called a "film carrier" or "TAB (Tape 
Automated Bonding)" method. This method is a method 
to incorporate semiconductor elements sequentially 
into a long tape of resin, having sprocket holes 
(perforation holes), and the tape carrier includes 
lead patterns aligned to electrode arrangements of the 
semiconductor elements (chips), formed on the resin 
film with sprocket holes and device holes, and it is 
manufactured, for example, through processes; to slit 
a polyimide film with an adhesive into an adequate 
width; to punch out thereon sprocket holes for feeding 
and device holes for receiving devices; to laminate a 
15 copper foil; and to form a desired lead pattern using 
a photo resist technique and etching technique. 

Also, as for an example of literature describing 
the tape carrier, "VLSI TECHNOLOGY" (Mc Graw-Hill Book 
Company Japan, 1983: p. 558) may be named. 
20 [Problems that the Invention is to Solve] 

In a conventional tape carrier, one layout is 
intended for one type, and has one same lead pattern, 
so that stacking up tape carriers of the same type and 
mounting them on a mounting substrate are impossible. 
25 Therefore, when highly dense mounting is 
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attempted, it is required to dispose the one in 
parallel with same type tape carriers on a mounting 
substrate, and that would cause to make wiring on a 
surface of the mounting substrate such as a printed- 
wiring board complex, so that wire breaks would be 
easily generated, resulting in the degradation of its 
reliability. 

An object of the present invention is to provide 
a technology capable of resolving the disadvantages 
the background art has. 

This and other objects and novel features of the 
present invention will be clear from the description 
of the present specification and attached figures. 
[Means for Solving the Problems] 

To explain a representative one among the 
inventions disclosed herein, it is as follows. 

In the present invention, a plurality of tape 
carriers of a same type are provided, with each lead 
pattern of the each tape carrier partially modified. 
This modification is limited only to, for example, a 
lead for a chip selecting signal. The tape carriers 
with the parts of the lead patterns modified are 
stack-mounted on a mounting substrate. 
[Operation] 

Since the part of the each lead pattern of the 
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tape carriers to be stack-mounted as the above, is 
modified so as to enable the stack-mounting, the 
stack-mounting of the tape carriers are possible, thus 
the highly dense mounting can be performed, the wiring 
can be simplified, and the reliability can also be 
improved . 
[Embodiment] 

Next, an embodiment of the present invention is 
explained based on figures. 

Fig. 1 is a diagram showing the principle of the 
embodiment of the present invention, and within a 
device hole (1) opened on a plastic film tape, a part 
of a lead pattern (2) formed on the film tape is 
protruding. Also, in the lead pattern (2), while a 
lead (2a) on the upper right edge of the illustration 
is provided in parallel to the rest of leads (2b) in 
Fig. 1 (A), in Fig. 1 (B) , the lead (2a) on the upper 
right edge of the illustration is in a shape being 
bent at right angle. Within this device hole (1), 
although it is not shown in the figure, a 
semiconductor element is incorporated, and in Fig. l 
(A), the lead (2a) on the upper right edge of the 
illustration is a lead for a chip selecting signal of 
the semiconductor element (chip) incorporated the 
25 device hole (1), and similarly in Fig. 1 (B) , the lead 
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(2a) bent at right angle on the upper right edge of 
the illustration is a lead for a chip selecting 
signal . 

Fig. 1 (C) shows, in a conceptual manner, a 
state wherein the tape carriers with the part (lead 
2a) of each lead pattern (2) modified are stack- 
mounted, and the lead (2a) on the upper right edge of 
the illustration serves as an input and output of the 
chip selecting signal for the top chip which has been 
stack mounted, and the lead (2a) next to the lead (2a) 
on the upper right edge of the illustration serves as 
an input and output of the chip selecting signal of 
the bottom chip which has been stack mounted. 

The other leads (2b) are input and output 
terminals common to each of the chips. Fig. 2 shows 
the details of the tape carrier in Fig. l <a), and 
Fig. 3 shows the details of the tape carrier in Fig. 1 
(B) . 

AS shown in these figures, on the both edges of 
a plastic film tape (3), a plurality of sprocket holes 
(4) for feeding and aligning the tape (3) are opened 
in an adequate interval, and at a center section of 
the tape ( 3 ) , a device hole ( 1 ) for receiving a 
semiconductor element is provided, and a chip (5) is 
bonded on the edge section of the lead pattern (2) 
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which sticks out in the device hole (1) as shown in 
the figure, by face-down bonding (gang bonding). 

This bonding is performed with bumps (6) formed 
on electrode positions of the chip (5), by a thermo- 
compression bonding method, however, it may be 
similarly performed by forming the bumps (6) on the 
side of the lead pattern (2). After bonding the chip 
(5) (inner lead bonding), as shown in a cross 
sectional view of Fig, 4, a sealing resin is potted to 
form a resin-sealed section (7), thereby the sealing 
is performed. 

The tape carrier packages (8) sealed in this way 
are stack-mounted on a mounting substrate (9) as shown 
in Fig. 5. 

In Fig. 5, a top tape carrier package (8a) is 
the tape carrier package having the lead pattern (2) 
illustrated in Fig. 1 (A), and a bottom tape carrier 
package (8b) is the tape carrier package having the 
lead pattern (2) illustrated in Fig. 1 (B). 

The plastic film tape used in the present 
invention is constituted by, for example, a polyimide 
type resin film with its both side being slit to an 
adequate width. The lead pattern (2) may be formed by 
laminating, for example, a copper foil on the film 
tape, using a photo resist technique and etching 
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technique, and it is partially modified for each of 
the tape carrier packages (8a, 8b) accordingly* 

The semiconductor element (chip) (5) is 
constituted by, for example, a single crystal silicon 
substrate, and within this chip, a large number of 
circuit elements are formed by known techniques, and 
it is given one circuitry function. As for a specific 
example of a circuit element, it is constituted by, 
for example, MOS transistors, and by these circuit 
elements, for example, logic circuitry and memory 
circuitry functions are constituted. 

The bumps (6) are constituted by, for example, 
gold ( Au ) bumps . 

As for the potting resin used for sealing, a 
potting solvent mainly consisting of, for example, 
epoxy resin, is used. 

The mounting substrate (9) is constituted by, 
for example, a printed-wiring board. 

According to the present invention, as 
represented by the above embodiment, stack-mounting of 
the two tape carrier packages (8a, 8b) on the mounting 
substrate (9) can be realized by modifying the lead 
(2a) which is a part of the each lead pattern (2), and 
when compared with a case wherein the tape carrier 
packages (8a, 8b) are provided on the mounting 



substrate (9), for example, in parallel, it can 
improve the packing density, and also, while the case 
wherein the tape carrier packages (8a, 8b) are 
provided in parallel, requires long and complex 
5 wiring, it realizes short and simple wiring, so that 
the possibility of generating wire breaks is reduced, 
thus it contributes to the reliability improvement to 
a significant extent. 

Heretofore, the invention by the present 
10 inventors is explained in detail based on the 

embodiment, however, the present invention is not 
limited to the above embodiment, and it should be 
understood that, without departing from its principle, 
various modifications are possible. 
15 For example, although, in the above embodiment, 

two of the tape carrier packages are stacked on the 
mounting substrate, three or more of them may be 
stacked, and depending on the case, they may be stack- 
mounted on the both sides of the mounting substrate 
2 0 respectively. 

[Effect of the Invention] 

To explain an effect obtained by a 
representative one among the inventions disclosed 
herein, it is as follows. 
25 According to the present invention, a 
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semiconductor device with high density packaging 
realized, wiring advantageously done, and reliability 
improved, can be provided in a tape carrier package. 
Brief Description of the Drawings: 
5 Fig. 1 (A) -(C) are diagrams respectively 

illustrating the principles of an embodiment of the 
present invention, Fig. 2 is a plane view of 
significant members illustrating the embodiment of the 
present invention. Fig. 3 is a plane view of 
10 significant members illustrating the embodiment of the 
present invention. Fig. 4 is a cross sectional view 
showing the embodiment of the present invention, and 
Fig. 5 is a cross sectional view of the embodiment of 
the present invention. 
15 1: device hole, 2: lead pattern, 2a: modified 

lead, 2b: common leads, 3: plastic film tape, 4: 
sprocket holes ^ 5: semiconductor element (chip), 6: 
bumps, 7: resin-sealed section, 8, 8a, 8b: tape 
carrier packages, 9: mounting substrate. 
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